Electron-excited X-ray microanalysis with energy dispersive X-ray spectrometry (EDS) can provide comprehensive elemental analysis for all elements, except for H and He which do not produce X-rays. However, the poorer spectral resolution, ~125 eV full peak width at half peak maximum (FWHM) as compared to ~8 eV for wavelength dispersive spectrometry (WDS) at Mn K-L2,3(5890 eV), leads to frequent peak interference situations in EDS spectra. When interferences occur between the available analytical characteristic X-ray peaks, it is possible that one of the constituents will not be recognized during qualitative analysis (X-ray peak assignment), even for interferences of major-upon-major constituents (where "major" is arbitrarily defined as a mass concentration Ci > 0.1; "minor" is 0.01 ≤ Ci ≤ 0.1, and trace is Ci < 0.01). For interference involving major-upon-minor or major-upon-trace constituents, it is much more likely that the minor or trace constituent will not be recognized. To detect such hidden peaks, the EDS analytical software should construct the "residual spectrum" that remains after peak fitting of the complete X-ray families of the known constituents to extract characteristic X-ray intensities necessary for the subsequent quantitative analysis. Moreover, if this quantitative analysis is performed by following the standards-based k-ratio protocol with matrix corrections (for electron scattering, X-ray absorption, and secondary X-ray fluorescence) originated by Castaing, then the raw analytical total, i.e., the sum of all constituents including any element such as oxygen calculated by the method of assumed stoichiometry, can also suggest the possibility of missing constituents through deviation below unity [1,2]. The following example illustrates the use of these tools for the analysis of NIST SRM 481 Au-Ag alloys (nominal 20Au-80Ag). The surface being analyzed was metallographically prepared in the early 1970s and stored in a desiccator. In Figure 1  (upper) , the Au M-family and Ag L-family appear to account for all the X-ray peaks in this energy range. Quantitative analysis with pure element standards and NIST DTSA-II reveals anomalously low analytical totals with the Ag L-family and either the Au L3-M4,5 (0.9040) or the Au M-family (0.8382). Note that if the normalized concentrations are used, the relative deviation from expected value (RDEV) calculated as:

